Biphasic oxidation of mitochondrial NAD(P)H.
The redox state of mitochondrial pyridine nucleotides is known to be important for structural integrity of mitochondria. In this work, we observed a biphasic oxidation of endogenous NAD(P)H in rat liver mitochondria induced by tert-butylhydroperoxide. Nearly 85% of mitochondrial NAD(P)H was rapidly oxidized during the first phase. The second phase of NAD(P)H oxidation was retarded for several minutes, appearing after the inner membrane potential collapse and mitochondria swelling. It was characterized by disturbance of ATP synthesis and dramatic permeabilization of the inner membrane to pyridine nucleotides. The second phase was completely prevented by 0.5 microM cyclosporin A or 0.2 mM EGTA or was significantly delayed by 25 microM butylhydroxytoluene or trifluoperazine. The obtained data suggest that the second phase resulted from oxidation of the remaining NADH via the outer membrane electron transport system of permeabilized mitochondria, leading to further oxidation of the remaining NADPH in a transhydrogenase reaction.